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DETAILED ACTION 

Claims 1-12 are presented for examination. 

Priority 

Acknowledgment is made of applicant's claim for foreign priority under 35 
U.S.C. 1 19(a)-(d). The certified copy has been filed in parent Application No. 
02405643.4, filed on 7/23/2002. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 1 , 2, 6, 8-12 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Durig et al. (U.S. Patent no. 6,084,849 hereafter referred to as Durig). 



With respect to independent claim 1 , 
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"A data processing system comprising: a local probe storage array having a 
plurality of sensors for reading data from a storage surface;" is disclosed in 
column 1, lines 40-49. 

The examiner interprets the limitation "sensors for reading data" as analogous to 
read/write heads. 

Durig discloses in column 6, lines 4-12, "A scanning probe storage system in 
accordance with the present invention, further comprises local probe array with 
cantilevers 52.1-52.4, as illustrated in FIG. 7. Each cantilever carries at least one tip for 
interaction with the storage fields 54.1-54.4 of the storage medium. The array of 
cantilevers with the respective tips is scanned as a whole over the corresponding 
storage fields 54.1-54.4 and the data in each storage field are addressed quasi- 
simultaneously." 

Durig teaches a local probe storage array having a plurality of sensors (A 
scanning probe storage system in accordance with the present invention, further 
comprises local probe array with cantilevers) for reading data (scanning data) from a 
storage surface (storage fields 54.1-54.4 of the storage medium). 

Durig further discloses in column 1, lines 40-49, "Opposite to these cantilevers 
there are hundreds of read/write heads which are similar in nature to scanning tunneling 
or atomic force microscope scanning tips. Each cantilever is moved in an oscillatory 
manner such that the respective read/write head scans over the bits stored thereon." 
(U.S. Pat. No. 5,307,311, incorporated by reference by Durig and hereafter referred to 
as Sliwa). 
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Sliwa teaches a plurality of sensors (read/write heads next to the cantilevers). 

"...a plurality of data processing elements mounted on the storage array and 
each connected to different sensor of the array for processing data read by said 
connected sensor" is disclosed in Sliwa in column 4, lines 35-67. 
The examiner interprets the limitation "data processing elements" as logic 
elements or components of a processor. 

Sliwa discloses in column 2, lines 6-11, "The cantilevers are given their 
oscillatory motions in one of several possible ways, including driving by a coupled 
piezoelectric or electrostrictive resonator, by Coulomb forces created across 
capacitively-coupled electrodes (one of which resides on each moving cantilever)..." 

Sliwa teaches a data processing element (capacitively-coupled electrode) each 
connected to a different sensor (cantilever). 

With respect to claim 2 and independent claims 1 1 and 12, 

"A data processing system as claimed in claim 1 , wherein the storage surface 
comprises a plurality of data fields each corresponding to different one of the 
sensors and each having a matrix of bit storage locations individually 
addressable by the corresponding sensor" is disclosed in Durig column 1 , lines 
43-44, column 6, lines 4-12 and also in Sliwa column 1, lines 67-68, column 2, 
lines 22-25. 
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Durig discloses in column 1 , lines 43-44 "It employs an array of hundreds of 
microcantilevers having an area in which bits are stored." 

Sliwa recites in column 1 , lines 67-68 and column 2, lines 22-25, "Each cantilever 
has disposed on its surface an array of storage bits called a bit array. Opposite the bit 
array surface region of each cantilever is a read/write head. ..Choices exist for placing 
either the bit-array(s) or the read/write head on the moving cantilever with its 
counterpart being disposed on the remaining opposite surface. Further choices exist 
involving the cantilever shape and direction of driving such that both linear and two 
dimensional bit arrays can be utilized and physically addressed." 

Sliwa teaches a storage surface (storage bits) that comprises a plurality of data 
fields (bit-array) each corresponding to different one of the sensors and each having a 
matrix (array) of bit storage locations individually addressable (physically addressed) by 
the corresponding sensor. 

With respect to claim 6 and independent claims 1 1 and 12, 

"A data processing system ces claimed in claim 3, wherein each field of the 
storage surface has different bit locations assigned to different memory pages." 
is disclosed in column 2, lines 58-62. 

The examiner interprets the limitation "memory pages" as memory locations or 
physical storage addresses. 
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Sliwa discloses in column 21, lines 58-62, "If the areal arrays are to be physically 
addressed, one requires relative areal scanning motion of the bit array relative to the 
read/write head which is dedicated to that bit array." 

Sliwa teaches each field of the storage surface has different bit locations 
assigned to different memory pages (read/write head which is dedicated to that bit 
array). 

With respect to claim 8, 

"A data processing system as claimed in claim 1 , wherein the data processing 
elements comprise logic for comparing an input bit pattern with a bit pattern 
recorded on the storage surface." is disclosed in column 11, lines 15-24. 
Sliwa discloses in column 11, lines 15-24, "One may choose to utilize one or 
more cantilever devices to read a spatial reference pattern of positional data written on 
its bit-array, thus providing a signal which is a function of unwanted displacement and 
acceleration to the corrective means which may, as described, consist of corrective 
damping or cancellation resonator motions. The same reference pattern may aid in tip 
position determination on all cantilevers, as is done with tracks and sectors on magnetic 
disk drives. 

Sliwa teaches data processing elements comprise logic for comparing an input 
bit pattern (in tip position determination on all cantilevers) with a bit pattern recorded on 
the storage surface (spatial reference pattern of positional data written on its bit-array). 
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With respect to claim 9, 

"A data processing as claimed in claim 1 , wherein at least one of the data 

processing elements comprises a microprocessor" is disclosed in the abstract. 

The examiner interprets the limitation "data processing elements" as logic 
elements or components of a processor. 

Sliwa discloses in the abstract, "Electronic support circuitry is provided to 
implement the memory device of the invention. Such circuitry includes a 
microprocessor (67), a multiplexer/demultiplexer (70), a group of circuits (66) 
comprising power supplies, sensing circuits and digital/analog and analog/digital 
conversion circuits, and switching means (65) to permit all of the previous functions to 
be properly addressed to/from the correct bit/array(s) and mating subdevice(s)." 

With respect to independent claim 10, 

"A data processing method comprising: reading data from a storage surface via 
sensors of a local probe storage array..." is disclosed in column 6, lines 4-12. 
Durig discloses in column 6, lines 4-12, "A scanning probe storage system in 
accordance with the present invention, further comprises local probe array with 
cantilevers 52.1-52.4, as illustrated in FIG. 7. Each cantilever carries at least one tip for 
interaction with the storage fields 54.1-54.4 of the storage medium. The array of 
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cantilevers with the respective tips is scanned as a whole over the corresponding 
storage fields 54.1-54.4 and the data in each storage field are addressed quasi- 
simultaneously." 

"...and processing the data read from the surface via a plurality of data 
processing elements mounted on the storage array and each connected to a 
corresponding one of the sensors of the array" is disclosed in column 2, lines 6-11. 

Sliwa discloses in column 2, lines 6-11, "The cantilevers are given their 
oscillatory motions in one of several possible ways, including driving by a coupled 
piezoelectric or electrostrictive resonator, by Coulomb forces created across 
capacitively-coupled electrodes (one of which resides on each moving cantilever)..." 

Sliwa teaches a data processing element (capacitively-coupled electrode) each 
connected to a different sensor (cantilever). 

With respect to independent claim 1 1 , 

"A memory for storing data comprising a local probe storage array having a 
plurality of sensors for reading data from a storage surface, 
Durig discloses in column 6, lines 4-12, "A scanning probe storage system in 
accordance with the present invention, further comprises local probe array with 
cantilevers 52.1-52.4, as illustrated in FIG. 7. Each cantilever carries at least one tip for 
interaction with the storage fields 54.1-54.4 of the storage medium. The array of 
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cantilevers with the respective tips is scanned as a whole over the corresponding 
storage fields 54.1-54.4 and the data in each storage field are addressed quasi- 
simultaneously." 

"...the storage surface comprising a plurality of data fields each corresponding to 
different one of the sensors and each having a matrix of bit storage locations 
individually addressable by the corresponding sensor," is disclosed as stated 
supra. 

"...wherein each field of the storage surface has different bit locations assigned 
to different memory pages." is disclosed as stated supra. 

With respect to independent claim 12, 

"A method for storing data in a local probe storage array having a plurality of 
sensors for reading data from a storage surface, 

Durig discloses in column 6, lines 4-12, "A scanning probe storage system in 
accordance with the present invention, further comprises local probe array with 
cantilevers 52.1-52.4, as illustrated in FIG. 7. Each cantilever carries at least one tip for 
interaction with the storage fields 54.1-54.4 of the storage medium. The array of 
cantilevers with the respective tips is scanned as a whole over the corresponding 
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storage fields 54.1-54.4 and the data in each storage field are addressed quasi- 
simultaneously." 

"...the storage surface comprising a plurality of data fields each corresponding to 
different one of the sensors and each having a matrix of bit storage locations 
individually addressable by the corresponding sensor," is disclosed as stated 
supra. 

"...the method comprising assigning different bit locations of each field of the 
storage surface to different memory pages" is disclosed as stated supra. 



Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere CO., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 
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1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

Claim 3 is rejected under 35 U.S.C. 103(a) as being obvious over Durig (U.S. 
Patent no. 6,084,849) in view of Shum et al. (US Patent No. 6,865,645 hereafter 
referred to as Shum). 

With respect to claim 3, Durig teaches "A data processing system as claimed in 
claim 2..." as stated supra. 

Durig, however, does not disclose expressly "...wherein the storage surface 
comprises a user data portion dedicated to storage of user data for manipulation by the 
processing elements, and a program code portion dedicated to storage of program code 
for configuring the processing elements to manipulate the user data." 

Shum discloses in column 2 lines 26-29, 43-54, "The FIGURE depicts a multi- 
processor system 10 including separate instruction cache (l-cache) and Data or 
Operand cache (D-cache)...As a consequence, whenever a particular central 
processing unit 100 attempts to write to a memory location, it must first inform all other 
central processing units 100 of its desire to write to the location and receive permission 
from all other processing elements to carry out the write." Shum teaches in the FIGURE 
the memory area (storage surface) which has a portion of section of its memory or 
surface that stores user data (data cache) and a portion or section that stores program 



f 
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code (instruction cache) for manipulation and configuring of processing elements 
(permission to carry out the write/read). 

Durig and Shum are analogous art because they are from the same field of 
endeavor, that being devices for processing data. 

At the time of the invention it would have been obvious to a person of ordinary 
skill in the art to combine a storage surface with user data portion and a program code 
portion each for manipulation by processing elements with the data processing system 
of claim 1 . 

The motivation for doing so would have been obvious based on the teaching of 
Shum in column 1 , lines 48-61 , "In a multiprocessor computer system, it is important to 
provide a coherent memory system, that is, to cause writes to each individual memory 
location to be serialized in some order for all central processing units... A multiprocessor 
system that implements these properties is said to be "coherent." Shum further teaches 
in column 2 lines, 4-13, "The cache coherency protocol allows shared access by the 
instruction cache and the operand cache to a cache block if it has read only status. In 
addition, the cache coherency protocol allows access by the operand cache and 
prevents access by the instruction cache to a cache block if it has exclusive 
status... The cache coherency protocol includes interfaces with a multi-processor 
system storage controller employing a multi-processor cache coherency protocol as well 
as interfaces with existing cache handling requirements." 

Therefore, it would have been obvious to one of ordinary skill in the art at the time 
of the invention having the teachings of Durig and Shum before him/her to combine 
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Shum and Durig for the benefit of combining a storage surface with user data portion 
and a program code portion each for manipulation by processing elements with the data 
processing system of claim 1 to obtain the invention as specified in Claim 3. 

Claim 4 is rejected under 35 U.S.C. 103(a) as being obvious over Durig (U.S. 
Patent no. 6,084,849) in view of Shum et al. (US Patent No. 6,865,645 hereafter 
referred to as Shum). 

With respect to claim 4, Durig teaches "A data processing system as claimed in 
claim 3..." as stated supra. 

Durig, however, does not disclose expressly "...wherein the program code 
portion and the user data portion are located in different fields of the storage surface." 

Shum discloses in column 2 lines 26-29, 43-54, "The FIGURE depicts a multi- 
processor system 10 including separate instruction cache (l-cache) and Data or 
Operand cache (D-cache)...As a consequence, whenever a particular central 
processing unit 100 attempts to write to a memory location, it must first inform all other 
central processing units 100 of its desire to write to the location and receive permission 
from all other processing elements to carry out the write." Shum teaches in the FIGURE 
the memory area (storage surface) which has a portion of section of its memory or 
surface that stores user data (data cache) and a portion or section that stores program 
code (instruction cache) for manipulation and configuring of processing elements 
(permission to carry out the write/read). 
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Durig and Shum are analogous art because they are from the same field of 
endeavor, that being devices for processing data. 

At the time of the invention it would have been obvious to a person of ordinary 
skill in the art to combine a program code portion and a user data portion located in 
different fields of the storage surface with the data processing system of claim 3. 

The motivation for doing so would have been obvious based on the teaching of 
Shum in column 1 , lines 48-61, "In a multiprocessor computer system, it is important to 
provide a coherent memory system, that is, to cause writes to each individual memory 
location to be serialized in some order for all central processing units... A multiprocessor 
system that implements these properties is said to be "coherent." Shum further teaches 
in column 2 lines, 4-13, "The cache coherency protocol allows shared access by the 
instruction cache and the operand cache to a cache block if it has read only status. In 
addition, the cache coherency protocol allows access by the operand cache and 
prevents access by the instruction cache to a cache block if it has exclusive 
status... The cache coherency protocol includes interfaces with a multi-processor 
system storage controller employing a multi-processor cache coherency protocol as well 
as interfaces with existing cache handling requirements." 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention having the teachings of Durig and Shum before him/her to combine 
Shum and Durig for the benefit of combining a program code portion and a user data 
portion located in different fields of the storage surface with the data processing system 
of claim 3 to obtain the invention as specified in Claim 4. 
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Claim 5 is rejected under 35 U.S.C. 103(a) as being obvious over Durig (U.S. 
Patent no. 6,084,849) in view of Shum et al. (US Patent No. 6,865,645 hereafter 
referred to as Shum). 

With respect to claim 5, Durig teaches "A data processing system as claimed in 
claim 3..." as stated supra. Sliwa teaches field of at least one bit (bit array) in column 1 , 
lines 67-68. 

Durig, however, does not disclose expressly "...wherein each field of the storage 
surface has at least one bit location assigned to the program code portion and at least 
one bit location assigned to the user data portion." 

Shum discloses in column 2 lines 26-29, 43-54, "The FIGURE depicts a multi- 
processor system 10 including separate instruction cache (l-cache) and Data or 
Operand cache (D-cache)...As a consequence, whenever a particular central 
processing unit 100 attempts to write to a memory location, it must first inform all other 
central processing units 100 of its desire to write to the location and receive permission 
from all other processing elements to carry out the write." Shum teaches in the FIGURE 
the memory area (storage surface) which has a portion of section of its memory or 
surface that stores user data (data cache) and a portion or section that stores program 
code (instruction cache) for manipulation and configuring of processing elements 
(permission to carry out the write/read). 
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Durig and Shum are analogous art because they are from the same field of 
endeavor, that being devices for processing data. 

At the time of the invention it would have been obvious to a person of ordinary 
skill in the art to combine a feature of each field having at least one bit with the data 
processing system of claim 3. 

The motivation for doing so would have been obvious based on the teaching of 
Shum in column 1 , lines 48-61 , "In a multiprocessor computer system, it is important to 
provide a coherent memory system, that is, to cause writes to each individual memory 
location to be serialized in some order for all central processing units.. .A multiprocessor 
system that implements these properties is said to be "coherent." Shum further teaches 
in column 2 lines, 4-13, "The cache coherency protocol allows shared access by the 
instruction cache and the operand cache to a cache block if it has read only status. In 
addition, the cache coherency protocol allows access by the operand cache and 
prevents access by the instruction cache to a cache block if it has exclusive 
status... The cache coherency protocol includes interfaces with a multi-processor 
system storage controller employing a multi-processor cache coherency protocol as well 
as interfaces with existing cache handling requirements." 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention having the teachings of Durig and Shum before him/her to combine 
Shum and Durig for the benefit of combine a feature of each field having at least one bit 
with the data processing system of claim 3 to obtain the invention as specified in claim 
5. 
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Claim 7 is rejected under 35 U.S.C. 103(a) as being obvious over Durig (U.S. 
Patent no. 6,084,849) in view of Batcher (US Patent No. 4,314,349 hereafter referred to 
as Batcher). 

With respect to claim 7, Durig teaches "A data processing system as claimed in 
claim 1 ..." as stated supra. 

Durig, however, does not disclose expressly "...further comprising a random 
access memory mounted on and connected to the data processing elements." 

Batcher discloses in column 1 lines 65-69 and column 2 lines 1-3, " Further, it is 
desirable that each processing element be capable of performing all of the Boolean 
operations possible between two bits of data, and that each such processing element 
include its own random access memory. Yet further, for such a system to be efficient, it 
should include means for bypassing inoperative or malfunctioning processing elements 
without diminishing system integrity." 

Durig and Batcher are analogous art because they are from the same field of 
endeavor, that being devices for processing data. 

At the time of the invention it would have been obvious to a person of ordinary 
skill in the art to combine a RAM(s) mounted on and connected to the data processing 
elements of the local probe storage array of claim 1 . 

The motivation for doing so would have been obvious based on the teaching of 
Sliwa (incorporated by reference by Durig) in column 1, lines 21-33, "On the other hand, 
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solid state memories such as DRAM (dynamic random access memory), SRAMs (static 
RAM) and EEPROMs (electrically erasable programmable nonvolatile memory) offer 
much higher read/write speeds on the order of nanoseconds... Of great value would be 
a memory device combining the capacity of rotating memory with the speed, size, and 
reliability of solid state memory. With it, computers would take another quantum leap in 
performance and compactness as well as in reliability." 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention having the teachings of Sliwa and Batcher before him/her to 
combine Batcher and Sliwa for the benefit of having speed and efficiency 
enhancements of RAM(s) mounted on and connected to the data processing elements 
of the local probe storage array of claim 1 to obtain the invention as specified in Claim 
7. 



Conclusion 

Any inquiry concerning this communication or earlier communication from the 
examiner should be directed to Horace L. Flournoy whose telephone number is (571) 
272-2705. The examiner can normally be reached on Monday-Friday 7:00 AM to 4:30 
PM (ET). 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Don Sparks can be reached on (571) 272-4201. The fax phone numbers for 
the organization where this application or proceeding is assigned is (703) 746-7239 

Information regarding the status of an Application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for published 
applications may be obtained from either Private PAIR or PUBLIC PAIR. Status 
information for unpublished applications is available through Private Pair only. For more 
information about the PAIR system, see http://pair-direct.uspto.gov . Should you have 
questions on access to the Private PAIR system, contact the Electronic Business 
Center (EBC) at 866-217-9197 (toll-free). 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is (571) 272- 



2100. 




Horace L. Flournoy 
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